Pulmonary deposition of lactose carriers used in inhalation powders.
Dry powder dosage forms are generally formulated by mixing the micronized drug particles with the larger carrier particles. Lactose is a commonly used carrier. Carriers enhance the flowability of powder mixtures and therefore enable low dosing of active substances. During inhalation, the drug particles are dispersed from the surface of carrier particles. The aim of this study was to compare how different qualities of 99mTc-labelled lactose carrier systems deposit in the lungs. The sizes of the labelled and unlabelled alpha-lactose monohydrate particles were compared by using a laser diffraction method. Distribution of radiolabel between different particle size fractions was determined using the Andersen cascade impactor. The in vivo depositions of lactose carrier systems were investigated in ten healthy men using the technique of gammascintigraphy. In addition, redispersion of budesonide from the carrier materials was evaluated by using the Andersen cascade impactor. According to the validation data the particle size of the lactose carriers remained unchanged during the labelling process. Low pulmonary deposition varying between 2.5 and 3.3% was detected. Only a small amount of lactose was deposited in the lungs, thus pulmonary deposition is not a limiting factor for lactose selection. According to in vitro redispersion data the fine particle fraction of the delivered dose in the impactor varied between 10.3 and 26.0%. Thus, the redispersion of the budesonide particles can be altered by the properties of the carrier system.